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IEUBK Model Soil/Dust Ingestion Rates
Purpose and Summary

This short sheet provides recommendations on substitution
of default soil/dust ingestion rates in the Integrated Exposure
Uptake Biokinetic Model for Lead in Children (IEUBK model).
In addition to reviewing basic information pertaining to this
parameter, the short sheet addresses questions on the adjust-
ment of default soil/dust ingestion values.

This short sheet reaffirms the provisions of the Administra-
tive Reform for Lead Risk Assessment that requires a review of
new data on soil ingestion before use in the IEUBK model by
the EPA's Office of Emergency and Remedial Response
(OERR). This review not only promotes better science but
also promotes sharing of information so that all EPA Regions
can benefit from improvements in soil/dust ingestion data.

Soil/Dust Ingestion Rates

One of the parameters that the IEUBK model uses to estimate
child blood lead concentrations is the ingestion of the mass of
soil and household dust. Young children are primarily exposed
to lead through fine particles of surface soil and household
dust that adhere to their fingers and are incidentally ingested
during normal hand-to-mouth activity. The rate at which soil/
dust is ingested depends on a number of factors including a
child's age, activity patterns, and total dust and soil accessible
in the environment. Soil and dust ingestion rates discussed in
this paper include both indoor and outdoor ingestion. The
contribution of outdoor soil to interior dust is discussed in the
MSD' short sheet that was issued in 1998.

Age Dependent Default Soil/Dust Ingestion Rates
Used in the IEUBK Model

The age-specific default soil/dust ingestion rates recommended
for use in the IEUBK model range from 0.085 to 0.135 g/day and
are illustrated in Table 1. These values are representative of
average daily intake rates; they do not incorporate variability
in consumption patterns, nor do they reflect pica behavior
Clearly, there are children who will have soil and dust inges-
tion rates higher than the values reported in Table 1.

While there is uncertainty associated with the soil/dust inges-
tion rate values, a review conducted by the Technical Review

MSD is a variable in the dusl lead \tulttplc Source Anul\st>, module of
the IEUBK model which represents the mass fraction of house dust
thai is derived from outdoor soil.

TABLE 1- IEUBK SciVDust Digestion Defaults by Age

Age Group (years)

0-1

1-2
2-3

3-4

4-5
5-6

6-7

IEUBK Model Defaults (g/day)

0.085

0.135

0.135

0.135

0.100

0.090

0.085
Source: U.S. EPA,

Workgroup (TRW) determined that these values are appropri-
ate and representative estimates of soil ingestion for U.S. chil-
dren. This is especially true for application in the IEUBK model
because the model has been calibrated and validated using
these default values.

Basis for Default Values

As indicated in the Guidance Manual for the IEUBK Model ,
the development of default values for the rate of soil/dust
ingestion involved a literature review and relied upon an analy-
sis performed during a review of the National Ambient Air
Quality Standards (NAAQS) for lead. The calibration of the
IEUBK model employed these default values, and validation
study results performed to date show good agreement be-
tween model estimates using these intake values and empirical
blood lead measurements. For the purposes of the IEUBK
model it is recommended that the soil and dust ingestion rates
be defined on an age-specific basis as shown in Table I . By
contrast, the Exposure Factors Handbook (U.S. EPA, 1997;
U.S. EPA, 1 999) recommends the use of a mean of 0. 1 0 g/day
for soil ingestion and reports a value of 0.20 g/day as a con-
servative estimate of the mean for soil ingestion. Given this
information from the Exposure Factors Handbook , the values
recommended for use in the IEUBK model represent central
values within the range of values observed in the soil and dust
ingestion studies. The default soil and dust ingestion values
are based on several observatio nal studies of soil ingestion in
children. These studies were conducted in the U.S. by Binder
etal. (1986), Clausing etal. (1987),Calabrese etal. (1989, 1991),
van Wijnen etal. ( 1 990), and Davis etal. (1990), utilizing trace
elements to quantify soil ingestion rates. In general, this meth-
odology constitutes a reasonable basis for estimating the quan-
tity of soil ingested.
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k is necessary to make a d i s t i nc t ion between the quant i ty of
soil ingested and the q u a n t i t y of soil plus dus t ingested. Logi-
cally, the latter quan t i ty w i l l be larger, and data from the soil
ingestion studies support this theory (Daws iv i / / . . 1990).

The experimental studies reporting estimates of soil ingestion
have generally relied upon mass balance studies employing
trace metals to estimate ingestion. While these studies have
been useful to derive estimates of soil ingestion, they are sub-
ject to considerable uncertainty, as reflected in the variation in
estimates for soil ingestion for the different trace metals. Many
factors that are believed to have influenced these uncertain-
ties. These factors include: lack of alignment in the measure-
ment of trace metals in food and waste; confounding influence
of trace metals from unknown sources; and loss of trace met-
als in urine (few studies examined trace metal loss in urine).
For these reasons and because the IEUBK model has been
calibrated and validated with the ingestion rate values in Table
I, the TRW strongly recommends these default estimates to
support lead risk assessment analyses performed with the
IEUBK model.

Substitution of Default Values of Ingestion Rates:
Technical Considerations

The IEUBK model default values for the rate of soil/dust inges-
tion do not reflect differences associated with variables that
may affect ingestion rates at different sites. Examples of such
variables include ground cover, climate, activity patterns, and
behavior. While inclusion of such information in a risk assess-
ment is desirable, often such data are not available to support
quantitative adjustment of ingestion rates in the [EUBK model.

Recognizing the technical difficulties of interpreting soil and
dust ingestion studies, the Administrative Reform for Lead
Risk Assessment specified that adjustments to the IEUBK
model default ingestion rates be performed only after OERR
recommends such a change. The process for obtaining a
recommendation is to submit all information pertaining to the
ingestion study to OERR for review by the TRW. The results
of the TRW review will be sent to the requestor, and, if any
improvement in the soil and dust ingestion estimate is war-
ranted, will be incorporated into guidance and shared among
other EPA Regions. This process promotes the sharing of data
and consistency in lead risk assessments.
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